New high pressure type of hydrogen sealed cells is designed and developed for realizing the triple point of equilibrium hydrogen, which is possible to replace sample gas without destruction. The triple point of equilibrium hydrogen has been realized using a calorimetric method and the new sealed cells, which include ferric hydroxide as a catalyst for the ortho-para equilibration. The triple point of equilibrium deuterium has also been realized using a sealed cell fabricated at Istituto di Metrologia G. Colonnetti, which include gadolinium oxide as a catalyst for the ortho-para equilibration. Anomalous increases on heat capacity curves of each substance, which markedly disturb melting curves of the triple point, are observed at temperatures just below the triple point. In the case of equilibrium hydrogen, a reduction of the amount of the catalyst suppresses the anomalous increases and allows one to obtain more reliable melting curves of the triple point.
Introduction
The caused by the interaction between deuterium and the catalyst exists or not in the heat capacity of e-D2.
In the present study, the triple points of e-H2 and e-D2 have been is also discovered in the heat capacity of e-D2 cell including gadolinium oxide as a catalyst at temperatures just below the triple point. held in place by a copper plug and a small stainless steel locking bolt using a filling system originally designed at NMIJ. On the contrary, the sample gas is possible to be simply replaced by releasing the locking bolt. The more general and detailed design of the cell including a gas filling system and technique of other gas samples than hydrogen will be described elsewhere8). The triple points of e-H2 and e-D2 have been realized calorimetrically using a two stage GM refrigerator. Table 1 The amount of catalyst and the total heat due to the anomaly Qa for NMIJ H-1 and NMIJ H-2 the divergence due to the triple point, is observed for NMIJ H-1 at temperatures just below the triple point. Hereafter, the peak is referred as an anomaly. For NMIJ H-2, the anomaly is also observed in the heat capacity at the same temperature as that for NMIJ H-1.
Its size of the anomaly is, however, markedly suppressed.
Table1 shows the total heat due to the anomaly (Qa) estimated from the heat capacity for each of NMIJ H-1 and NMIJ H-2. The heat Qa does not include contributions from the normal specific heat of the solid and thee liquid hydrogen and that of the cell8). The amounts of the catalyst included in NMIJ H-1 and NMIJ H-2 are also shown in the table1. It is noted from the table1 that both the The behavior of the melting curves for NMIJ H-1 is very similar to that of the melting curves for e-H2 cells including a large amount of a catalyst3,4,10,11); the melting curves of e-H2 are disturbed by the depression of the melting temperature due to the interaction between hydrogen and the catalyst. In fact, the large anomaly due to the interaction between the catalyst and hydrogen exists in the heat capacity for NMIJ H-1.
On the other hand, the anomaly of the heat capacity is markedly suppressed for. NMIJ H-2, in which the amount of the catalyst was reduced. The reduction of the amount of the catalyst will cause the significant change of the melting curves from NMIJ H-1 to NMIJ H-2. This is consistent with the previous report4,10,11); the reduction of the amount of the catalyst will suppress the influence of the interaction between the catalyst and hydrogen. 
Conclusion
By using the new designed sealed cells, we have realized the triple points of equilibrium hydrogen and equilibrium deuterium.
On the heat capacity curves for both equilibrium hydrogen and equilibrium deuterium, a large anomalous peak is observed at temperatures just below the triple point. The anomalous peak comes from an interaction between substances and a catalyst employed for the ortho-para equilibration.
In the case of the triple point of equilibrium hydrogen, it is confirmed that the reduction of the amount of the catalyst markedly suppresses this interaction and enables to obtain more reliable melting curves of the triple point of equilibrium hydrogen, as reported previously.
It is also expected for equilibrium deuterium that a reduction of the amount of the catalyst will suppress the influence of the interaction between the catalyst and deuterium and allow one to obtain more reliable melting curves of the triple point. It needs more studies on the triple point temperature of equilibrium deuterium 
